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PART— A 


!•  Let  {fn}  be  a  sequence  of  functions  where  fn :  [0,  1]  R  is  defined  by  fn(x)  =  xn  for 
n  =  1,  2,  ...  .  Then  the  sequence  {fn}  is 

(a)  convergent  but  not  uniformly  convergent  on  [0,  1] 

(b)  uniformly  convergent  on  [0,  1] 

(c)  not  convergent  on  [0,  1] 

(d)  convergent  to  a  continuous  function  on  [0,  1] 

2.  Let  ah  a2, ...,  an,  ...  be  a  sequence  of  positive  real  numbers  such  that 

oo 

n=l 

converges.  Which  of  the  following  necessarily  holds? 

CO 

(a)  ]£an  converges 
n= 1 

(b)  V  —  converges 
n=l  n 

oo 

(c)  X  n  an  converges 
n=l 

(d)  None  of  the  above 


3.  Let  /  be  a  real  valued  continuous  function  defined  on  [0,  1]  such  that 

1 

J  f[x)  cbc  =  0 
0 

Then 

(a)  /  *  0 

x 

(b)  J  / {t)dt  =  0  for  all  x 
0 

(c)  there  is  a  subinterval  of  [0,  1]  on  which  /  is  non-negative 

(d)  there  is  always  a  proper  subinterval  [a,  (3]  c  [0,  1]  on  which  f(x)  =  0 
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4.  Let  f(x )  e  and  g(x) - Which  of  the  following  is  true? 

l  +  xz 

(a)  f(x)  >  g{x)  for  all  x  >  0 

(b)  f{x)  <  g(x)  for  all  x  >  0 

(c)  f(x)  ~  9{x)  changes  sign  finitely  many  times  as  x  varies  over  [0,  <*>) 

(d)  f(x)  -  g(x)  changes  sign  infinitely  many  times  as  x  varies  over  [Q  °o) 

5.  The  improper  integral 

1 

0 

exists  if  and  only  if 

(a)  m  >  0,  n  >  0 

(b)  m  >  0,  n  <  0 

(c)  m  <  0,  n  >  0 

(d)  m  <  Q  n  <  0 

6.  Let /be  an  increasing  function  and  g  be  a  decreasing  function  on  an  interval  such  that 
f°g  exists.  Then  f  °  g  is 

(a)  increasing 

(b)  decreasing 

(c)  monotone 

(d)  neither  increasing  nor  decreasing 

7.  A  group  with  at  least  two  elements  but  with  no  proper  non-trivial  subgroups  must  be 

•  (a)  finite  and  of  odd  order 

(b)  finite  and  of  prime  order 

(c)  finite  and  of  even  order 

(d)  finite  with  no  restriction  over  the  order 
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8.  Z3  x  Z4  is  of  order 

(a)  3 

(b)  4 

(c)  12 

(d)  None  of  the  above 

9.  Let  G  be  an  Abelian  group  of  order  72.  Number  of  subgroups  of  G  of  order  4  is 

(a)  1 

(b)  9 

(c)  4 

(d)  Not  a  fixed  number 

10.  If  H  and  N  are  subgroups  of  a  group  G,  and  N  is  normal  in  G,  then  HnN  is  always 
normal  in 

(a)  G 

(b)  H 

(c)  N 

(d)  Not  a  normal  group 

11.  A  group  is  simple  if 

(a)  it  is  non-trivial  and  has  no  proper  non-trivial  normal  subgroups 

(b)  it  is  non-trivial  and  has  proper  non-trivial  normal  subgroups 

(c)  it  is  non-trivial  and  has  no  proper  non-trivial  subgroups 

(d)  it  is  non-trivial  and  has  proper  non-trivial  subgroups 

12.  Which  of  the  following  is  true? 

(a)  Every  field  is  also  a  ring 

(b)  Every  ring  has  a  multiplicative  identity 

(c)  Every  ring  with  unity  has  at  least  two  units 

(d)  Every  ring  with  unity  has  at  most  two  units 
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13.  The  order  of  the  matrix  ring  M2(Z2)  is 

(a)  4 

(b)  2 

(c)  16 

(d)  8 

14.  The  necessary  and  sufficient  condition  for  the  differential  equation 
f(x<  lildx  +  9ixy  yjdy  =  0  to  be  exact  is  given  by 

(a)  d-l^ 
dy  dx 

(b)  M.  = 

dx  dy 

(c) 

dx  dx 

id) 

dy  dy 


The  necessaiy  condition  for  the  partial  differential  equation 


yil^+flSi+cS=o 

dxz  dxdy 

where  u  =  u(x,  y)  and  A,  B,  C  are  functions  of  x  and  y,  to  be  elliptic  is  given  by 

(a)  B2-AC=  0 

(b)  B2  -  4 AC  >  0 

(c)  b2  -  A  AC  =  0 

(d)  B2  -  4 AC  <  0 


16.  The  bisection  method  of  finding  roots  of  non-linear  equation  falls  under  the  category  of 
- methods. 


(a)  bracketing 

(b)  open 

(c)  random 

(d)  graphical 
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17.  In - method,  a  system  is  reduced  to  an  equivalent  diagonal  form  using  elementary 

transformations . 

(a)  Jacobi 

(b)  Gauss  elimination 

(c)  Gauss-Jordan 

(d)  Gauss-Seidel 

18.  The  highest  order  of  polynomial  integrand  for  which  Simpson’s  1  /3  rule  of  integration  is 
exact,  is 

(a)  first 

(b)  second 

(c)  third 

(d)  fourth 

19.  Given  n  +  1  data  pairs,  a  unique  polynomial  of  degree - passes  through  the  n  +  1  data 

points. 

(a)  n  +  1 

(b)  n 

(c)  n  or  less 

(d)  n  +  1  or  less 
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21.  How  will  the  mass  of  the  object  affect  the  way  it  speeds  up  or  slows  down? 

(a)  No  effect 

(b)  More  massive  objects  are  easier  to  accelerate  and  harder  to  decelerate 

(c)  More  massive  objects  are  harder  to  accelerate  and  harder  to  decelerate 

(d)  More  massive  objects  are  easier  to  accelerate  and  easier  to  decelerate 

22.  When  an  object  is  moving  faster  through  a  fluid,  then 

(a)  the  force  of  friction  is  greater 

(b)  the  force  of  friction  is  less 

(c)  the  force  of  friction  is  unaffected 

(d)  None  of  the  above 

23.  The  amount  by  which  an  objective  function  coefficient  can  change  before  a  different  set 
of  values  for  the  decision  variables  becomes  optimal  is  the 

(a)  optimal  solution 

(b)  dual  solution 

(c)  range  of  optimality 

(d)  range  of  feasibility 

24.  A  basic  solution  is  called  degenerate  if 

(a)  the  value  of  at  least  one  of  the  basic  variables  is  non-zero 

(b)  the  value  of  all  the  basic  variables  is  zero 

(c)  the  value  of  at  least  one  of  the  basic  variables  is  zero 

(d)  the  value  of  all  the  basic  variables  is  non-zero 
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25.  If  in  a  simplex  table,  the  relative  cost  Zj  -  Cj  is  zero  for  a  non-basic  variable,  then  there 
exists  an  alternate  optimal  solution,  provided 

(a)  it  is  a  starting  simplex  table 

(b)  it  is  an  optimal  simplex  table 

(c)  it  can  be  any  simplex  table 

(d)  None  of  the  above 

26.  Let  S  be  a  non-empty  closed  convex  set.  Then 

(a)  S  has  finite  number  of  vertices 

(b)  S  has  infinite  number  of  vertices 

(c)  S  may  have  finite  or  infinite  number  of  vertices 

(d)  None  of  the  above 

27.  The  constraints  of  an  LPP  including  non-negativity  restrictions  are 

(a)  either  closed  half  spaces  or  hyperplanes 

(b)  closed  half  spaces 

(c)  hyperplanes  only 

(d)  None  of  the  above 
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29.  In  an  election,  candidate  A  receives  n  votes  and  candidate  B  receives  m  votes,  where 
n  >  m.  Assuming  that  all  orderings  are  equally  likely,  the  probability  that  A  is  always 
ahead  in  the  count  of  votes  is 


(a) 

n-m 

2mn 

(b) 

n-m 

2  m+n 

(c) 

2^-771 

2  m+n 

(d) 

n-m 

n  +  m 

30.  The  continuous  random  variable  X  is  uniformly  distributed  with  mean  1  and  variance  3. 
Then  P{X  <  0)  is 


(a) 

(b) 

(c) 

(d) 


1 
6 

1 

2 

1 

3 

J. 

4 
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PART— B 

31.  The  matrix 


is  given.  Then  eigenvalues  of  4 A  1  +  3A  +  21  are 

(a)  6,  15 

(b)  9,  12 

(c)  9,  15 

(d)  7,  15 

32.  Which  of  the  following  system  of  vectors  is  linearly  independent? 

(a)  Xx  =  ft  -  X  1),  X2=IZX  1),  X3  =  (3,  0,  2) 

(b)  Xj  =  (3,  \  -4),  X2  =  (2,  2,  -  3),  X3  =  (0,  -4,  1) 

(c)  Xx  =  (1,  ft  4),  X2  =  (0,  2,  3),  X3  =(0,  X  2) 

(d)  None  of  the  above 

33.  Among  the  following  given  statements  which  one  is  true? 

(a)  Any  plane  w  in  R 3  is  a  subspace  of  R3 

(b)  Set  of  all  real  valued  discontinuous  function  forms  a  subspace  of  V  (Vector  space 
of  real  valued  function  with  real  domain) 

(c)  Set  of  all  continuous  real  valued  functions  /  defined  on  the  interval  [0,  1]  forms  a 
subspace  of  V  (Vector  space  of  real  valued  function  with  real  domain) 

(d)  All  of  the  above 

34.  If  Sj  and  S2  be  any  two  subsets  of  the  vector  space  V,  then  which  of  the  following 
statements  is  not  correct? 

(a)  Span  (Sy  =  Span  (S2)  if  and  only  if  Sj  c  Span  (S2)  or  S2  c  Span  (Sj) 

(b)  Span  (S^  nS2)  c  Span  (Sy  n  Span  (S2) 

(c)  Span  (Sy  u  Span  (S2)  c  Span  (S^  uS2) 

(d)  c  S2,  then  Span  (Sy  u  Span  (S2)  =  Span  (Sj  uS2) 
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3  3 

35.  Let  L:  R  -»  R  be  a  rotation  about  z-axis  through  an  angle  of—.  Then  its  matrix  A  with 

3 

respect  to  standard  basis 

(a)  is  diagonalizable 

(b)  is  not  diagonalizable 

(c)  A  has  eigenvalue  1  with  algebraic  multiplicity  2 

(d)  A  has  eigenvalue  2  with  algebraic  multiplicity  1 

36.  For  a  complex  variable  z,  the  function  /(z)  =  |z|2  is 

(a)  differentiable  nowhere 

(b)  differentiable  everywhere 

(c)  differentiable  only  at  z  =  0 

(d)  differentiable  everywhere  except  at  z  =  0 


(a)  eni 

(b)  ni 

(c)  -ni 

(d)  e~ni 

38.  Under  the  stereographic  projection,  the  point  z  =  °°  of  the  extended  complex  plane  has 
the  following  corresponding  point  on  the  unit  sphere. 

(a)  (0,  0,  0) 

(b)  (0,  0,  1) 

(c)  (0,  1,  0) 

(d)  (1,  0,  0) 
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39.  For  the  function  /(z)  =  ~s*n2,  the  point  z  =  0  is 

zd 

(a)  a  removable  singularity 

(b)  a  pole 

(c)  an  essential  singularity 

(d)  None  of  the  above 

2 

40.  If  C  is  the  circle  |z|  =  — ,  then  J  — - 2  +  ^  dz  equals 

2  c  z~  1 

(a)  1 

(b)  -1 

(c)  0 

(d)  1 
2 

41.  Which  of  the  following  statements  is  true? 

(a)  Cauchy-Riemann  equations  are  necessary  conditions  for  a  function  to  be 
differentiable 

(b)  Cauchy-Riemann  equations  are  sufficient  conditions  for  a  function  to  be 
differentiable 

(c)  Cauchy-Riemann  equations  are  both  necessary  as  well  as  sufficient  conditions  for 
a  function  to  be  differentiable 

(d)  Cauchy-Riemann  equations  are  neither  necessary  nor  sufficient  conditions  for  a 
function  to  be  differentiable 

42.  Let  /  :  [0,  1]  -»  R  be  a  function  such  that  \f  \  is  Riemann  integrable  over  [0,  1].  Which  of 
the  following  is  necessarily  true? 

(a)  /  is  Riemann  integrable  over  [0,  1] 

{b)  /is  Lebesgue  integrable  over  [0,  1] 

(c)  /  is  both  Riemann  as  well  as  Lebesgue  integrable  over  [0,  1] 

(d)  /  is  neither  Riemann  nor  Lebesgue  integrable  over  [0,  1] 


/14-A 


13 


[  P.T.O. 


43.  In  an  incomplete  metric  space 

(a)  no  Cauchy  sequence  is  convergent 

(b)  no  convergent  sequence  has  a  convergent  subsequence 

(c)  there  is  a  Cauchy  sequence  which  has  no  convergent  subsequence 

(d)  there  is  a  non-convergent  sequence  which  has  a  convergent  subsequence 

44.  Number  of  fixed  points  of  the  mapping  T:  (0,  1)  — >  (0,  1)  defined  by  Tx  =  —  is 

x 

(a)  0 

(b)  1 

(c)  2 

(d)  infinite 

45.  Which  of  the  following  statements  is  false? 

(a)  Every  inner  product  space  defines  a  norm 

(b)  Every  inner  product  space  defines  a  metric 

(c)  Every  norm  defines  a  metric 

(d)  Every  metric  defines  an  inner  product  space 

46.  The  dual  space  of  3  is 

(a)  <f3/2 

(b)  Z2/3 

(c) 

(d)  SlI2 

47.  Let  H  be  a  Hilbert  space  and  T :  H  H  be  a  bijective  bounded  linear  operator  such  that 
T*  =  T~l.  Then 

(a)  T  is  self-adjoint 

(b)  T  is  unitary 

(c)  T  is  normal 

(d)  None  of  the  above 
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48.  Which  of  the  following  statements  is  false? 

(a)  Every  countable  set  is  measurable 

(b)  Cantor  set  is  uncountable 

(c)  Cantor  set  is  measurable 

(d)  Every  measurable  set  is  countable 

49.  If  i?  is  a  ring  with  unity  and  N  is  an  ideal  of  R  containing  a  unit,  then 

(a)  Nc  R 

(b)  N^R 

(c)  N  -  R 

(d)  None  of  the  above 

50.  A  Sylow  3-subgroup  of  a  group  of  order  12  has  order 

(a)  4 

(b)  9 

(c)  12 

(d)  3 

51.  Let  p  be  a  prime.  A  p-group  is  a  group  with  the  property  that 

(a)  every  element  has  order  p 

(b)  at  least  one  element  has  order  p 

(c)  no  element  has  order  p 

(d)  one  and  only  one  element  has  order  p 

52.  If  f(x)  =  x  +  1  and  g(x)  =  x  +  1,  then  in  Z2[x],  f(x)  +  g(x)  = 

(a)  2x  +  2  • 

(b)  2x 

(c)  2 

(d)  0 
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53.  Let  E  be  the  finite  extension  of  degree  n  over  a  finite  field  F.  If  F  has  q  elements,  then  E 
has 

(a)  gn  elements 

(b)  q  elements 

(c)  nq  elements 

(d)  Cannot  say 

54.  Which  of  the  following  can  be  the  order  of  a  finite  field? 

(a)  4096 

(b)  3127 

(c)  36 

(d)  60 

55.  The  eigenvalues  of  the  Sturm-Liouville  problems  are 

(a)  imaginary 

(b)  real 

(c)  both  real  and  imaginary 

(d)  not  defined 

56.  The  solution  of  the  total  differential  equation  xdy-  ydx  -  2x2zdz  =  0  is  given  by 

(a)  —  —  z2  =  c 
x 

(b)  —  +  z2  =  c 
x 

(c)  —~z  =  c 

X 

(d)  —  +  z  =  c 
X 
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57.  If  Jn{x)  defines  the  Bessel’s  function  of  the  first  kind  and  of  order  n,  then  which  of  the 
following  is  true  for  n  >  2  ? 

(a)  ~(xnJn(x))  =  xn 

(b) 

(C)  ^(jcnjnWI  =  xV  l(*) 

(d)  ~(xnJn(x))  =  0 
ax 

58.  The  generating  function  for  the  Legendre  polynomial  is  given  by 

(a)  (1-2  xz)~1!2 

(b)  (1-z2)-1/2 

(c)  (1  —  2jc  +  z)-1/2 

(d)  (l-2xz  +  z2)-1/2 

59.  The  orthogonal  trajectories  of  the  system  of  curves 


is 

(a)  9a(y  +  c)2  =4jc3 

(b)  9a(y  +  cj2  =  x 

(c)  9a{y  +  dj2  -  lx2 

(d)  9 a{y  +  c)  =  4 
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60. 


If  y  =  e0*  is  a  solution  of  the  linear  second-order  ordinary  differential  equation 

*y  +  p(x)^L  +  q(x)y=  0 
dx2  dx 


then  which  of  the  following  holds  true? 

(a)  a2  +  p{x)a  +  q{x)  =  0 

(b)  a2  -  p(x)a  +  q(x)  =  0 

(c)  a2  +  p(x)a  -  q(x)  =  0 

(d)  a2  -  p(x)a  -  q(x)  =  0 


61.  The  solution  of  the  initial  value  problem 


d2y 

7? 


-  1  =  ft  1/(0)  =  1, 


(dy\  _2 

\dx)x=Q 


is  given  by 

(a)  y{x)  =  --  -2x  +  \ 

x2 

(b)  t/(x)  =  +  2x  -  1 

(c)  y(x)  =  ^-  +  2x  +  l 

x4 

(d)  y(x)  =  —  +  4x  +  l 


62. 


The  general  solution  of  the  partial  differential  equation 
d2z 


dxdy 


x  +  y 


is  of  the  form 

(a)  i  xy(x  +  y)  +  F(x)  +  G[y) 

(b)  ^xy(x  -  y)  +  F(x)  +  G{y) 

(c)  ±xy(x-y)  +  F(x)G{y) 

(d)  |  xy(x  +y)  +  F{x)  G[y) 
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63.  Which  of  the  following  equations  is  parabolic? 

(a)  f xy  ~  f  x  ==  0 

(b)  f xx  +  2/ xy  +  fyy  =  0 

(c)  f XX  +2fxy  +4/yy  =  0 

(d)  None  of  the  above 

64.  When  the  given  equation  cannot  be  reduced  to  any  of  the  standard  form, 
the  differential  equation,  we  apply 

(a)  Lagrange’s  method 

(b)  Charpit’s  method 

(c)  Monge’s  method 

(d)  Picard’s  iteration  method 

65.  The  complete  integral  of  the  equation  p2x  +  q2y  =  z  is 

(a)  ^/(l  -  a)z  =  Vox  -Jy  +  b 

(b)  (1  +  a)z  =  ax  +  y+b 

(c)  7(1 +  a)z  =  Vox  “7 y  +  b 

(d)  7(1  +  a)z  =  Vox  +7 y  +  b 

66.  Applying  Charpit’s  method,  solution  of  the  equation  (p  +  q}(px  +  qifi  =  l  is 

(a)  z  +  b  =  ^  (cx  +  i/)1/2 

Vl  +  c 

(b)  z  +  b  =  -jt=—  ( cy  +  x)1/2 

Vl  +  c 

(c)  z  +  b  =  -yt=(cx  +  iJj 

vl  +  c 

(d)  z  +  b  =  ~=(cy+x) 

Vl  +  c 


then  to  solve 
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[  P.T.O. 


67.  Which  of  the  following  is  Lagrange’s  linear  partial  differential  equation? 

(a)  Rr  +  Ss  +  Tt  =  V 

(b, 

1  ’  P  Q  R 

(c)  Pdx  +  Qdy  =  R 

(d)  Pp  +  Qq=  R 

68.  LU  decomposition  of  a  square  matrix 

(a)  is  unique 

(b)  is  not  unique 

(c)  does  not  exist 

(d)  may  be  unique  or  not  unique 

69.  The  principle  of  least  action 

(a)  is  a  variational  principle 

(b)  when  applied  to  the  action  of  a  mechanical  system,  can  be  used  to  obtain  equation 
of  motion  of  the  system 

(c)  being  applied  in  the  theory  of  relativity,  quantum  mechanics  and  quantum  field 
theory 

(d)  All  of  the  above 


/14-A 


20 


